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purpose Student radiographers must possess certain abilities to progress in their training; these can be assessed in various ways. 
Bandura’s social cognitive theory identifies self-efficacy as a key psychological construct with regard to how people adapt to environments 
where new skills are developed. Use of this construct is common in health care literature but little has been noted within radiographic lit-
erature. The authors sought to develop a self-efficacy scale for student radiographers.
Method The scale was developed following a standard format. An initial pool of 80 items was generated and psychometric analysis was 
used to reduce this to 68 items. Radiography students drawn from 7 universities were participants (N=198) in validating the scale.
results The psychometric properties of the scale were examined using analysis of variance (ANOVA), factor analysis and item analysis. 
ANOVA demonstrated an acceptable level of known group validity: first-year, second-year, and third-year students all scored significantly 
differently (P=.035) from one another. Factor analysis identified the most significant factor as confidence in image appraisal. The scale 
was refined using item and factor analysis to produce the final 25-item scale.
Conclusion This is the first published domain-specific self-efficacy scale validated specifically for student radiographers. In its current 
format it may have pedagogical utility. The authors currently are extending the work to add to the scale’s validity and embedding it into 
student training to assess its predictive value.
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the skills or competencies deemed essential for newly 
qualified radiographers in the UK. Consequently, 
fresh approaches of establishing whether students pos-
sess the necessary attributes should be considered. 
The UK National Health Service is publicly funded 
and subject to budgetary pressures, so any such new 
approaches would be subject to a cost-benefit analysis.
Bandura’s self-efficacy construct3 is well established 
within the field of psychology and social cognitive theory 
and has been widely used within health care4 and educa-
tion.5-7 In the literature, use of the construct has empha-
sized how people learn new skills and overcome problems.
Literature review
Self-efficacy is a concept grounded in social learn-
ing theory — humans have basic primary drives (eg, 
hunger and thirst) out of which result secondary drives. 
Secondary drives evolve as behaviors are rewarded or 
reinforced.8 Bandura stated that each individual pos-
sesses a self-system that enables him or her to exercise 
T
he United Kingdom has a largely publicly 
funded health care system, which has 
undergone a period of unprecedented 
expansion and change in the past 10 
years. This is evidenced by the increased 
number of patients treated and the extended scope of 
health care worker practice.1 To support these chang-
es, it was necessary to increase staff recruitment and, 
therefore, increase the number of student radiogra-
phers. Clinical training is an essential component of 
the radiographer educational process because approx-
imately 50% of the UK undergraduate course is con-
ducted within the hospital environment. Student 
radiographers are expected to pass various assess-
ments to evaluate this clinical learning. These assess-
ments are performed by radiographers who work with 
the students in the clinical setting. Despite such 
assessments, it still is possible for radiographers to 
complete the undergraduate course with certain abili-
ties underdeveloped.2 There is no definitive guide to 
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indicate that self-efficacy correlates with achievement 
outcomes.13-15 Students with high levels of self-efficacy are 
more likely to challenge themselves and be more moti-
vated to succeed when faced with potential failure. The 
opposite is true of students who have low self-efficacy: 
When they fail at tasks, they find it more difficult to sum-
mon the motivation to try to overcome their difficulties.1
Self-Efficacy in Radiology
Searches in Medline, CINAHL, and Science Direct 
all returned no articles when the words ”self efficacy and 
imaging or radiology or radiography” were searched 
(after exclusion of irrelevant items). Because the nature 
of self-efficacy is, by definition, context specific, the 
use of a “general” self-efficacy scale is of little relevance 
when attempting to measure a specific set of perceived 
abilities or behaviors.16 Therefore, a specific instru-
ment to measure the self-efficacy of student radiogra-
phers regarding their clinical placement is needed. No 
research has been published that assesses health care 
students’ self-efficacy regarding their attitudes toward 
the vocations for which they are preparing. There are, 
however, some published studies, notably in nursing, 
that measure students’ self-efficacy regarding specific 
nursing domains.17-19 No work has been published that 
purports to measure a radiography student’s self-efficacy 
in any specific domain or to even measure a radiography 
student’s self-efficacy in general.
Research Rationale
For creating a self-efficacy scale, the domain of stu-
dent radiographer clinical practice was chosen because 
this area was of personal interest to the first author of 
this article, and because there has been no published 
research in this area. If a measure of the self-efficacy of 
student radiographers can be made at different stages 
and contexts of their training, it may be possible that stu-
dents who have low self-efficacy scores could be afforded 
extra support during their learning. This may result in 
less attrition and a better quality learning experience. In 
the UK, student attrition from radiography courses was 
relatively high (37%) in the academic year 2007-2008.20 
“Financial reasons” was the most common reason given 
for the student leaving the course. This level of 37% is 
higher than the attrition level among other allied health 
professionals and nurses in the UK.
Methodology
The method comprised 2 distinct phases — cre-
ation of the initial scale and the validation of the 
a measure of control over his or her thoughts, feelings, 
motivation, and actions.1 This “can-do” cognition gives 
a person a sense of mastery over one’s environment.9 
Self-efficacy is domain specific; it is not a generalizable 
trait within an individual. Self-efficacy may be related to, 
but distinct from, a person’s self-esteem. Self-esteem is 
defined as confidence in one’s own worth or abilities.10 
This differs from self-efficacy, which relates only to a 
particular subject or activity. Self-efficacy is independent 
of ability.
Bandura identified that 4 major sources of efficacy 
expectations influence an individual’s level of self-
efficacy.1 Bandura realized that each of the efficacy 
expectations exerts different levels of influence on a 
person’s self-efficacy. The most influential and depend-
able source of efficacy expectation is performance 
accomplishment because it is based on a person’s actual 
experiences. Vicarious experience is another efficacy 
expectation. Although less efficacious than personal 
experience, a person’s expectation levels can be raised 
by seeing other people perform an activity successfully. 
Verbal persuasion is the third efficacy expectation 
and is a widely used method of raising self-efficacy 
because it is the easiest of the sources to perform. 
Unfortunately, verbal persuasion is a weak method of 
inducing positive changes in efficacy and, in the event 
of failure, is reversed easily. Emotional arousal is the 
fourth efficacy expectation. This is a response to plac-
ing an individual in an emotionally stimulative situa-
tion (eg, placing a child in an unfamiliar surrounding 
or putting an adult in a threatening environment).
Self-Efficacy Structure
Efficacy beliefs vary in strength. Weak efficacy beliefs 
are easily negated by experiences in which a person fails 
to do well, whereas people who have strong beliefs in 
their capabilities persevere in their efforts even if they 
encounter many difficulties.11 The process of self-efficacy 
can thus be seen as a positive or negative feedback 
mechanism. If someone believes he or she is capable of 
executing the behavior necessary to perform a task, he 
or she will persevere longer and is more likely to succeed 
because of this perseverance. The opposite also is true. 
For this (and other) reasons, higher levels of perceived 
self-efficacy tend to be accompanied by higher perfor-
mance attainments.12
Self-Efficacy in Education
Self-efficacy research is well established within the 
educational sector and a wealth of research findings 
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course. The researchers felt this panel had the range of 
experience and knowledge that would be useful when 
assessing the scale items. The draft scale items were 
sent by e-mail to each of the participants along with a 
short description of the study’s aims. No experience 
or knowledge of self-efficacy scales was presumed, so 
a short explanation of the concept with some infor-
mation about self-efficacy also was sent to each panel 
member. The panel members were given 2 weeks to 
read the items before the focus group meeting was 
held. The format of the topics discussed followed the 
items in the e-mail correspondence to group members. 
The discussion also included the items and the scoring 
of the items.
The focus group for this study changed several items 
to improve their readability, deleted 12 items that the 
group considered redundant, and proposed adding a 
short section at the beginning of the scale to see if the 
student had undergone any teaching specifically related 
to image analysis. This was felt to be important because 
different universities have different teaching methods.
A list of 87 items was generated initially. This was a 
relatively high number of items but the group felt that 
a large number of items was required for each content 
domain to assess the wide degree of competencies 
a student radiographer should display. Within each 
domain, a range of items also ensured differentiation 
between the levels of difficulty in the domain. This 
“gradation of challenge” is an important component 
of self-efficacy scales to ensure the scale reflects the 
full range of difficulties and to eliminate ceiling effect 
within the scale.26 In addition, given that there was lit-
tle UK literature available to establish essential abilities 
for student radiographers, a wide range of items would 
help capture all necessary competencies. The final 
scale consisted of 67 items, including the initial ques-
tions regarding the participant’s year of study and the 
image appraisal teaching method they had undergone 
(see Box). In the UK, there is no standardized method 
to review a radiographic image. Although this review 
includes all the points described later in this article, 
methods will differ between students in the UK, the 
United States, and other countries.
Scale Validation
To achieve a suitable sample size, 9 universities 
of the 25 that offer an undergraduate diagnostic 
radiography course in the UK were approached to 
include their students in the study. Seven agreed to 
take part, and 2 did not reply to the contact e-mails. 
scale created. The creation phase began with domain 
identification, followed by item generation and appro-
priateness. The scale’s face validity then was assessed; 
focus groups played an essential role in this phase. 
The validation phase involved student radiographers 
completing the scale; this was followed by statistical 
analysis. Ethical approval for this study was granted 
from the host university (University of Salford, UK) 
and 1 other university that required ethical approval 
before allowing its students to participate.
No previous published research on self-efficacy 
scale development could be found in the field of clini-
cal imaging to use as a basis for this study. However, 
researchers have published several examples of self-
efficacy scales in many different fields.7,21,22 Published 
scales from other disciplines could be modified or 
updated to produce newer scales.23,24 Because no such 
body of previous work exists in the combined fields of 
self-efficacy and radiology, it was not possible to direct-
ly build upon existing published research; the scale 
items would have to be developed.
Initial Scale Creation 
Reviewing published and grey literature (those 
papers, reports, and other documents from govern-
ment or academia that are produced but not distrib-
uted) established a theoretical framework from which 
content domains were proposed. Content domains 
are different areas of the construct that when united 
make up the whole construct. Some constructs can be 
covered with a single item, but others need entire sub-
scales dedicated to them; the make-up depends on the 
nature of the construct.25 Using focus groups (which 
combined student radiographers and their educators 
with experienced radiographers) and knowledge from 
experienced clinical radiographic staff, it was possible 
to identify 3 main content domains that were key to 
the practice of student radiographers within their clini-
cal placements. These were named image acquisition, 
image critique, and communication. Scale items were 
generated in these domains.
After generating the scale items, the draft scale 
was assessed for face validity. For this study the focus 
group participants consisted of a radiography clinical 
tutor from a large teaching hospital, 2 superinten-
dent radiographers (one of whom has a dual role split 
between teaching undergraduate radiography students 
at a university and working in a radiology department), 
a third-year student radiographer and a radiogra-
pher who had recently completed the undergraduate 
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One of the aims of the study was to compare 
known groups; these groups are radiography students 
in the first, second, and third years of the course. A 
stratified random sampling technique was used to 
assess the difference among these groups. This was 
achieved by sending out a letter to a number of course 
Although no figure for the number of students con-
tacted was obtained, a rough estimate is that 100 to 
170 undergraduate students are enrolled in each uni-
versity. This means that approximately 1200 students 
from a population of approximately 3000 were asked 
to participate.
Box
The Student Radiographer Self-Efficacy Scale
All answers are given using a 6-point Likert scale using one of the descriptors: strongly disagree, disagree, slightly  
disagree, slightly agree, agree, strongly agree.
1. I struggle to adapt my technique when performing examinations on uncooperative patients.
2. I am able to demonstrate I know which pathological conditions may need me to adjust my normal radiographic 
technique.
3. I lack confidence when manipulating the contrast/brightness of the image to demonstrate pathological  
appearances.
4. I would lack confidence if asked to change the way the imaging system has processed the image data to opti-
mise the image.
5. I lack confidence when it comes to deciding whether supplementary projections need to be performed after 
viewing the standard projections for an examination.
6. When I look at an image that needs repeating due to poor patient positioning, I can struggle to work out how to 
correct the positioning error.
7. My confidence is lacking when it comes to trying to view a patient’s previous imaging alongside their most 
recent examination on a web-based PACS.
8. I lack confidence when assessing images for pathology.
9. I am usually able to decide if an image is normal or abnormal.
10. I am confident I am able to name all the bones on a radiographic image.
11. I am able to describe how soft tissue signs can be used to identify subtle fractures.
12. I feel confident that I am able to distinguish between common normal variants and pathology.
13. I sometimes struggle when distinguishing between normal developmental anatomy and pathology.
14. I feel able to distinguish an old fracture from a new fracture on an image.
15. I am able to identify the different stages of fracture healing on an image.
16. Linking a mechanism of injury to a specific pathological appearance can be difficult.
17. I am able to assess spinal films for pathology.
18. I am able to identify plain film appearances that may require urgent medical intervention.
19. When I spot pathology on an image I find it difficult to know whether any more projections are required.
20. I lack confidence recognising when pathological appearances may be suspicious of Non-Accidental Injury 
(NAI).
21. I am able to identify the most common reasons that important pathological appearances may be “missed” on 
images.
22. I wouldn’t feel very confident if I was asked to write a short comment to describe the appearances of images for 
the referring clinician.
23. I feel confident identifying if another imaging modality may be more appropriate to demonstrate a pathology 
than a normal x-ray examination.
24. I find it difficult to identify when it is appropriate to urgently communicate the findings of an examination to the 
referring clinician.
25. I sometimes feel out of my depth on clinical placement.
26. I am able to perform the correct actions when I suspect that a patient may have injuries consistent with Non-
Accidental Injury (NAI).
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leaders of universities and asking them to enroll stu-
dents in the study.
Traditionally, self-efficacy scales have been adminis-
tered using paper-based questionnaires that have been 
administered via mail,27 by hand to a convenience sam-
ple,28,29 or by a method involving an interviewer who 
filled them out.23,24 With the advent of the Internet, it 
is now possible to administer surveys using Web-based 
software. Internet research also has several advantages 
over paper-based surveys, including potential cost sav-
ings, the ability to collect large samples as easily as 
small samples, and the opportunity for virtual research-
ers to collect data 24 hours a day.30 Another study 
found that there are no major differences in the quality 
of data obtained between Internet data collection and 
more traditional methods.31
The sample response rate of online surveys adminis-
tered to the general population with no forewarning was 
found to be 29.1% in a meta-analysis.32 This number was 
on the same order as another study that stated that a 30% 
to 35% response rate from an unsolicited online survey 
was a good response.33 Two published studies developed 
and validated self-efficacy scales using an online for-
mat.34,35 Neither of these studies reported any significant 
problems with this data collection method that are rel-
evant to the current study. Because the sample was to con-
sist of students from all around the UK, different course 
timetables dictated that students were in different stages 
of their study, so researchers decided a Web-based survey 
would be the most effective method 
of administering the scale.
Each item assessed a different 
skill that is required of an under-
graduate student radiographer in 
clinical placement. The response 
format for each of these items was 
a 6-point Likert scale. The lower 
end of the score was “strongly dis-
agree” and the upper point was 
“strongly agree,” with 4 gradations 
between the 2 extremes.
results and Analysis
Data were collected over a 
3-month period. At the end of this 
time, 198 student radiographers 
had completed the scale. The sam-
ple consisted of students from the 
3 different years of undergraduate 
study (see Figure 1).
The scale consisted of 6 initial questions that asked 
about previous “red dot” teaching at the student’s uni-
versity and clinical placement. The so-called “red dot” 
system is a way that radiographers identify abnormal 
images to referring clinicians; it was first suggested 
by Berman.36 The system initially involved placing a 
small red sticker on the image that demonstrated the 
abnormality, hence the name. In 2006, the Society of 
Radiographers recommended that all radiographers 
in the UK be trained to make informed clinical com-
ments on the images they produce.37 Image interpreta-
tion is now included as a key part of the undergradu-
ate radiography course in the UK. Image interpreta-
tion specifically refers to the practice of assessing 
images for pathology. (Image appraisal may include 
image interpretation.)
The main part of the scale consisted of 61 items 
relating to self-efficacy. The responses were converted 
into numerical scores by equating the responses with 
corresponding scores. Questions that had negative 
wording (eg, “I lack confidence,” “I don’t think I can,” 
“I’m not sure”) were reversed for scoring purposes so 
that all responses were unidirectional (ie, a score of 6 
reflected a high level of self-efficacy).
Aggregate scores for each of the respondent’s scores 
on the 61 scale items then were calculated. This revealed 
that there were 8 incomplete scales (ie, less than half of 
the items had responses). These scales were removed 
from the data set. One outlier was identified — the 
Figure 1. Distribution of sample between year groups.
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score for this set of scale items was 0.79; this indicates 
that the data set correlations are compact.
Redundant items were eliminated in the item 
analysis stage. Factor analysis (principal component 
analysis) was undertaken on the remaining items, and 
it was found that there was one dominant factor that 
accounted for 27% of the variance within the scale 
(see Table 1). Ten factors were found with an eigen- 
value > 1. The second largest accounted for < 6% of 
the variance within the scale. This low level of vari-
ance was not high enough to be included as a signifi-
cant factor. This is also the case for the other factors 
with even lower eigenvalues.
To assess whether a different factor structure 
existed, factor analysis was performed again on the 
same group of items, but with a varimax rotation. 
Performing the factor analysis with a rotation some-
times can produce a result that reveals underlying 
factors that are not apparent in an unrotated solution. 
Once again, a single strong factor was identified that 
accounted for slightly > 25% of the variance within the 
scale. When the items that loaded onto this factor were 
analyzed, almost all the same items were produced as 
in the unrotated solution. Although 19 factors had an 
eigenvalue > 1, the second largest factor in the varimax 
rotation results accounted for < 5% of the variance 
within the scale. Once again, this is too slight to be sig-
nificant. The single factor that loaded highly on both 
solutions was then explored to see which of the items 
score was very low (116) compared with the mean score 
on the scale (261). When the responses were studied for 
this participant, it was evident that throughout the scale, 
the participant had used only the extremes of the scale 
(1 or 6 on the Likert scale). This participant’s score was 
removed from the data set because this data was likely 
to be erroneous. This left 189 responses that formed the 
data set for the remainder of the analysis. The data set 
was compared with that of a normal distribution and 
conformed closely to a normal distribution. 
Cronbach Alpha
Internal reliability is an amalgamation of how well 
the items correlate to one another and how well each 
item correlates with the total scale score.16 Cronbach 
alpha was calculated to assess the internal reliability 
of this scale. Cronbach alpha was found to be 0.92 
(for the 61-item scale), indicating a high level of 
internal reliability, and 0.93 (for the 68-item scale). 
Therefore, substantially reducing the item pool did 
not result in a substantial lowering of the internal reli-
ability of the scale.
Item Analysis
Item analysis allows for observation of the charac-
teristics of items. A method of item analysis that uses 
descriptive statistics has been described.38 This method 
identifies that apparently redundant items can be elimi-
nated. Item analysis identified 17 items that did not add 
meaningful data to the overall scale. These items were 
deleted from the scale and the interitem correlations 
were calculated for the remaining items. Interitem cor-
relations describe how well individual items correlate 
with other item scores on the scale. Items were deleted 
if more than half of their responses had an interitem 
correlation of < 0.25. Four items met this criterion. 
After item analysis was completed, all the items shown 
to either have a high level of error within them or to 
add no meaningful data to the results were eliminated. 
It was possible to move onto the next stage of the data 
analysis. At the end of item analysis, the remaining 
scale consisted of 40 items.
Factor Analysis
Factor analysis is a way of exploring whether there are 
correlations between items that can be linked together 
to form an underlying theme for the scale items.38 
Before factor analysis can be undertaken, it is important 
to confirm that the patterns of correlations between the 
items are relatively compact.38 The Kaiser-Meyer-Olkin 
Table 1
Factor Analysis for an Unrotated Solution
Component Initial Eigenvalues
Total % of 
Variance
Cumulative %
1 10.422 27.427 27.427
2 2.129 5.602 33.029
3 1.783 4.691 37.720
4 1.624 4.273 41.993
5 1.558 4.099 46.092
6 1.432 3.769 49.861
7 1.340 3.525 53.386
8 1.195 3.146 56.532
9 1.161 3.054 59.586
10 1.035 2.724 62.310
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between the second and third years is slightly higher 
than the significance level.
Effect of Red Dot Teaching 
No significant correlation was found between the 
group of participants who reported having had red dot 
teaching and those who had not. Similarly, no differ-
ence in scores was found between the group who had 
received instruction regarding image interpretation 
on their clinical placement and those who had not. 
Although neither group demonstrated a significant 
difference in their scores, the decision was made to 
analyze whether the timing of any such instruction the 
students received made a difference in their scores. 
Students were asked if this teaching had occurred 
< 3 months ago, < 6 months ago, ≤ 12 months ago or 
> 1 year ago. Once again, no significant difference 
was found between members of the groups who had 
received teaching relatively recently at either their uni-
versity or their clinical placement and those who had 
had teaching longer ago.
Discussion
Factor Analysis
Factor analysis is a method used to examine how 
underlying constructs influence the responses on a 
number of measured variables.39 Factor analysis was 
used in this study to examine the factor structure 
within the scale and demonstrated that there was 
a single dominant factor. This factor loaded highly 
loaded onto the factor (ie, which 
items correlated well with this fac-
tor). The literature suggests items 
that correlate poorly with such a 
factor as this be eliminated.38 The 
items that correlated the least with 
this factor were then eliminated. 
For this study, items with a factor 
loading of < 0.4 were eliminated, 
which resulted in the elimination of 
13 factors. 
Other Correlations
To assess the criterion validity of 
the scale, the difference between 
the known groups was analyzed. In 
this study, the known groups are 
first-year, second-year, and third-
year students. 
Figure 2 demonstrates the 3 
groups achieved differing scores on the scales with 
third-year students scoring, on average, higher than the 
second-year students and the second-year students scor-
ing, on average, higher than the first-year students.
A 1-way analysis of variance (ANOVA) was per-
formed to test whether there was a significant differ-
ence between these groups (see Table 2).
In total, there were 61 items on the scale to mea-
sure self-efficacy. (There also was 1 item related to par-
ticipants’ consent to take part in the study and 6 items 
that addressed recent teaching the students may have 
had; these items were not graded using a Likert scale.) 
This represented a minimum score of 61 and a maxi-
mum score of 366 on the scale for a given participant. 
The difference between the 3 groups is significant (P 
< .05). Because this is a test of multiple groups, it was 
appropriate to use a Bonferroni post hoc analysis to 
assess whether to reject the null hypothesis (that the 
scores between the groups would not differ). Because 
there are 3 groups and P < .05, the desired critical 
level of significance with Bonferroni post hoc correc-
tion level becomes P < 0.0167 (.05/3). The significance 
level is greater than this for all 3 groups. Table 3 dem-
onstrates the difference between the groups compared 
with one another.
The critical level of significance between each set 
of 2 groups is now P < 0.025 (0.05/2) because only 2 
groups are being compared to one another in each 
set. The difference between the first and third years is 
lower than this level of significance and the difference 
Figure 2: The difference in mean scores of the sample when split into their different years 
of study.
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student’s self-efficacy beliefs, researchers decided to 
retain the items on the scale.
Scale Validity
The devised scale demonstrates a high level of inter-
nal reliability (Cronbach alpha 0.92). This figure is 
above the generally accepted range of acceptability (0.7 
to 0.8) and indicates that the scale has a high level of 
internal reliability.25 The high levels of interitem cor-
relation (all > 0.4) also indicate an internally reliable 
scale. A high level of internal reliability indicates that the 
scale measures a single underlying construct but gives 
little insight into what that construct is, or whether the 
scale measures what the researcher claims it does. To 
further validate the scale, the scale normally would need 
to correlate with another known measure of student 
radiographer self-efficacy. No other measurement of this 
construct is known to exist; therefore, there is no way to 
correlate the score on this scale with a validated mea-
sure. In this situation, it is normal to prove validity by 
gathering evidence to support the scale’s validity.25 For 
this study’s scale, it could be hypothesized what other 
factors correlate with either a high or low score on the 
scale. Further research would need to be conducted to 
establish whether this is the case.
Comparing known groups has proved that the scale 
has some validity. Self-efficacy theory indicates that 
student radiographers’ self-efficacy should increase 
as they progress through the undergraduate course. 
This is because students have more opportunities to 
learn new skills and overcome new challenges as they 
progress with their studies. This theory gives rise to the 
hypothesis that if the scale measures student radiog-
rapher self-efficacy, third-year students’ mean scores 
would be higher than second-year students’ scores and 
second-year students’ mean scores would be higher 
than first-year students’ mean scores, which was shown 
to be the case with the mean scores between the study’s 
groups. Furthermore, the difference in the mean 
scores between the groups was found to be significantly 
different at the P < .05 level (P = .035). 
Scale Utility
Caution in interpreting and using these findings is 
necessary until they are replicated and can be general-
ized to the student radiographer population. The scale 
requires further testing to determine whether the scale 
indeed represents student radiographer self-efficacy. If 
this is proved, further work can commence to establish 
(factor loadings above 0.4) on all of the scale items 
that were identified to make up this factor. The pres-
ence of a single factor within the scale (as opposed to 
several coexisting factors) indicates that the scale is 
unidimensional. By definition, a unidimensional scale 
measures a single factor and therefore it is unneces-
sary to split the scale into subscales.
Examining the items that loaded into this factor 
revealed that 18 of the 25 items on the final scale could 
be classified as “image appraisal” items. These items 
all relate to skills that student radiographers use when 
assessing the images obtained for a given examination. 
These items relate to how the image is viewed, assessed 
for pathology, and used to establish whether the exami-
nation can be concluded or to determine whether some 
further action needs to take place.
This indicates that image appraisal is the most sig-
nificant factor regarding the self-efficacy of student 
radiographers in their clinical placements. The other 
7 items that load onto this factor could have been 
discarded because although they loaded well onto 
the factor, they do not fit with the dominant factor 
of image interpretation. Of the remaining 7 items, 4 
relate to communication, 2 relate to skills required 
to perform the examination, and 1 is related to the 
student’s general confidence about his or her clini-
cal placement competence. However, to give the scale 
balance and to try to get a broader assessment of the 
Table 2
Results of 1-way ANOVA on Scale Scores for 
Each Year Group
Group Mean SD Significance 
Level
1st year 257 29.98 P = .035
2nd year 262 28.43
3rd year 272 31.81
Table 3
Significance Level of Scores of Each  
Year Group
Groups Compared Significance Level
First year and third year P < .001
Second year and third year P < .031
First year and second year P < .175
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whether student radiographer self-efficacy correlates 
with any measurable outcomes. These could be related 
to student attrition in the undergraduate course, pre-
dicting the students that are more likely to pass or fail 
their clinical assessments or identifying students who 
are in need of more support. Once this work is done, it 
would be possible to see where the scale could be used.
The authors currently are gathering further valida-
tion data and assessing its predictive value against known 
measures of student performance for the scale domains. 
Conclusion
The purpose of this research was to create and 
validate a scale that measured the self-efficacy of stu-
dent radiographers on clinical placement. A review 
of the literature was performed, which demonstrated 
that although self-efficacy is ubiquitous in health care 
research, very little research has been performed with-
in the field of radiology. During the review of relevant 
literature, many published articles were found that 
described differing methods for developing self-efficacy 
scales. Using these articles, a method was established 
that could be used to develop a self-efficacy scale for 
student radiographers.
A scale was created and validated to measure the 
self-efficacy of student radiographers in their clinical 
placements. The scale was reduced using factor and 
item analysis, and a dominant factor was found that 
explained a large proportion of variance in student 
radiographers’ self-efficacy beliefs. This factor was 
related to image interpretation. 
Very little research was found in reviews for this 
study that used self-efficacy theory in relation to radiol-
ogy. Self-efficacy theory should be explored further in 
the radiologic sciences to assess whether this construct 
has further relevance in the specialty.
This scale needs further testing to improve its valid-
ity. The scale’s utility is uncertain and further research 
should be undertaken to demonstrate its potential  
predictive value regarding whether students complete 
or thrive in the radiography course.
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